DDC  AVAILABILITY  NOTICE 

Qualified  requestors  may  obtain  copies  of  this 
document  from  DDC. 

This  publication  has  been  translated  from  the 
open  literature  and  is  available  to  the  general 
public.  Hon-DOD  agencies  may  purchase  this 
publication  from  the  Clearinghouse  for  Federal 
Scientific  and  Technical  Information,  U.  S. 
Department  of  Commerce,  Springfield,  Va. 


DDC 

'  SEP26866 

-  •  .  A.. 


DEPARTMENT  OF  THE  ARMY 
Fore  Detrick 
Frederick,  Maryland 

Reproduced  by  the 

CLEARINGHOUSE 
lor  Federal  Scientific  &  Technical 
Information  Springfield  Va.  22151 


This  document  has  been  approved 
for  public  release  and  sale;  its 
distribution  is  unlimited 


^r  t  fjr^  j 

zzn  •** 


Oi*  UOX.jX.Xa»ti 

j'V.  Hpidomiological  ‘■'re  requisites  for  .acquiring  Her  istanco  to 
Hotulism  by  thoWiir.cc;stors  -  of  Contemporary  Han. 


oil  owing  is  tho  translation  or  an  article  by  1J.  IT • 
e>uiv,asov  and  S .  IT.  Rumyantsev,  published  in  the  Russian- 
-language  periodical  Shurnal  ^ikrobiologii ,  Rpldomiologll 
i  Irtnunoaiolo^li  (Journal  of  iiierobiolcgy,  epidemiology  ■ 
and  immunobiology) ,  ho  2,  1253,  pages  03-37.  It  was  sub¬ 
mitted  on  22  April  1567. J 


The  possibility  of  the  genetic  selection  of  resistant  individ¬ 
uals  and  the  formation  o 2  species  resistance  to  certain  etiological 
agents  of  botulism  during  the  various  stages  of  existence  of  homo 
sapiens  or  his  animal  ancestors  could  have  boon  conditioned  by  a 
number  of  circumstances.  It  must  be  recalled  that  nutrition  hygiene 
in  the  XIXth  and  even  the  XXth  centuries  did  not  ensure  the  possi¬ 
bility  for  the  prevention  of  mass  case3  of  botulism  with  a  high 
■mortality  rato  in  civilized  countries  up  to  the  introduction  of 
special  legislation  which  took  into  consideration  now  data  about 
this  disease.  Assuming  that  hygienic  measures  of  an  elementary 
nature ,  which  may  have  certain  value  in  the  prophylaxis  of  botulism, 
to  a  certain  measure  limited  contacts  by  ran  with  the  causative 
Agent  during  the  entire  period  of  civilisation  (several  thousands 
of  years),  we,  in  examining  the  modern  picture  of  the  epidemiology 
of  botulism,  cannot  ignore  the  earlier  period  of  organic  history, 
when  contacts  by  the  ancestors  of  modern  ran  with  nature  had  dif¬ 
ferent  regularities.  Considering  the  specifics  of  the  epidemic 
process  and  the  level  of  its  intensity  which  would  be  necessary 
for  it  to  become  a  factor  of  natural  selection  based  on  the  cri¬ 
terion  of  resistance  to  a  given  pathogenic  agent,  it  is  expedient 
to  begin  th.6  investigation  of  the  problem  with  those  remote  times 
when  the  ancestors  of  modern  man,  having  ecological  ties  with 
nature,  were  found  in  complete  dependence  on  it. 


Of  primary  importance  in  this  plan  is  information  concerning 
types  of  nutrition  of  remote  and  more  recent  ancestors  of  modern 
man  in  accordance  with  existingcqncepts  about  the  process  oi 
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anthropogenesis .  Keeping  in  mind  that  the  hao 
nan  to  individual  etiological  agents  of  botulism 
strengthened  trait  and  that. man  could  have 


red istarice-  of-- 
is  a  heriditarily 
inherited  it  from  his 
animal  ancestors  (including  from  Primates  which  are  common  for  .the 
contemporary  order), ,  it  is  necessary  to  examine  anthropological 


materials  concerning  tho  earliest  and  1 
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tion  of  Ilominids  .  On 
anthropologists  have  compa 


stages 


in  the  evolu- 


basis  of  vast  materials  available 
•Ted  a  basic  hypothetical  arrangement 


which  reflects  the  modern  concept  on  tho  sequence  of  formation  of 
the  characteristic  attributes  of  Homo  sapiens. 


The  widest  aoknowlodgoaont  -Msong  anthropologists  (Roginskiy, 
1947;  Yakimov,  1951;  Ginzburg,  1963)  has  beer,  gained  by  tho  system 
of  evolution  of  Horcinids  in  which  the  following  conditional  periods 
are  distinguished:  1)  tho  period  oi“  Australopithecus,  the  prede-  . 
cessor  of  nan;  2)  the  period  of  Pithecanthropus;  3)  the  period  of 
neanderthal  nan;  4)  the  period  of  Neo-anthropcid,  nan  of  the  con¬ 
temporary  physical  type. 


The  earliest  Primates  -  the  predecessors  of  Australopithecus, 
as  paleontological findings  testify,  were -particularly  plant-eating 
animals,  s imilar  to  modern  man-like  monkoys  which  also  feed  pri¬ 
marily  on  fruits,  loaves,  buds,  and  young  plant  shoots.  The  con¬ 
ditions  of  using  these  plant  substances  as  food  practically  excluded 
tho  possibility  of  the  epizootically  significant  contact  of  these 
animals  with  Cl,  botulinum,  since  tho  latter  do  not  multiply  and 
do  not  form  toxin  in  such  substrates. 


Tho  beginning  of  the  first  period  of  evolution  of  Kominid3 
was  preceded  by  the  transition  of  the  direct  predecessor  of  Aus¬ 
tralopithecus  from  an  arboreal  life  in . the  tropical  forest  and 
herbivorous  food  to  a  terrestrial  residence  under  conditions  of 
tho  forest  steppe  and  even  in  semiarid  lands.  As  food  they  be gain 
to  make  use  of  completely  n ew  plants  and  parts  of  them,  and,  which 
is  particularly  important,  insects  and  small  animals.  Contemporary 
lowly  organized  monkeys  under  natural  conditions  feed  mainly  on 
plant  products  (fruits,  bulbs,  roots,  tubers,  seeds,  leaves,  etc.). 
Together  with  this  many  of  them  have  a  tendency  to  be  euryphages. 

In  particular  the  Aacaous  eats  insects,  eggs  of  birds,  young  nest¬ 
lings,  etc. 


The  use  of  small  rodents  as  food  was  tbs  first  step  t^o  the 
eating  of  the  dead  bodies  of  larger  animals,  and  then  to  hunting 
for* animals  with  the  help  of  various  natural  weapons  (Yakimov,  1951) 
Australopithecus  is  viewed  as  a  fossil  anthropoid,  already  quite 
close  to  man  in  a  morphological  and  phylogenetic  respect  (Roginskiy, 
1947;  Semenov,  1966)  and  corresponding  to  the  stage  of  ’’monkeys 
taking  sticks.”  They  walked  on  two  legs  and  used  various  natural 
objects  (sticks,  rocks,  bone  fragments,  etc.)  as  weapons  for  self- 
defense  and  attack.  These  were  euryphages,  attacking  not  only 
small  but  comparatively  large  animals.  The  structure  of  the  teeth 
of  Australopithecus  testifies  to  their  capacity  to  z’eed  both  on 
animal  and  plant  food.  Thus  vegetarian  habits  were  abandoned  by 
tha  anthropoid  ancestors  of  Hominids  already  in  the  pre-human 
stage  of  anthropogenesis..  This  circumstance  -  the  transition  from 
primarily  herbivorous  nourishment  to  primarily  carnivorous  -  was 
an  exceptionally  important  moment  for  tho  subsequent  direction  in 
the  evolution  of  the  ancestors  of  man.  In  works  by  Angels  on 
anthropogenesis  he  stresses  more  than  or.ee  that  moat  had  a  very 
important  significance  for  the  process  of  humanizing  of  the  monkey. 
It  was  a  factor  for  the  progressive  development  of  the  brain.  The 
use  of  meat  as  food  proved  itself  the  "new  important  step  on  the 
path  of  transformation  into  man,”  3- 


1.  F.  Engels,  Dialectics  of  Nature,  Izd. ,  p  135, 


Tho  adaptation  cf  animals  to  fooling  o!rva:doac  rood  permitted 
them  the  possibility  si  vide?  settlement  end  made  it  possible  i’or 
then  to  bottle  in  areas  which  wore  very  dieevao  based  on  climatic 
conditions,  Royinakiy  (lid?)  suggests  that  ouryphagy  of  the  ancient 
Hominids  was  one  oi  uho  adaptations  which  rx.de  it  possible  for  them 
to  settle  vast  territories,  Together  v;Ith  other  factors  the  vast 
areal  of  ancient  hominids  and  their  numbers  conditioned  the- inten¬ 
sive  process  of  a  large  number  of  diverse  biological  adaptations, 
which  subsequently  permitted  the  moss  progressive  line  to  reach 
tho  highest  lovol  of  progress • 


The  transition  to  the  new  type  of  fee  dir.  y  and  the  use  of  meat 
together  with  this  brought  the  Hominids  into  ecological  bonds  with 
species  of  pathogenic  bacteria  which  were  new  to  them  and  to  the 
development  of  new  infectious  diseases,  the  mechanisms  of  trans¬ 
mission  of  which  were  connected  with  ecological  interrelations  in 
tho  animal  world*  In  this  phase  of  interrelations  with  nature  the 
ancestors  of  nan  began  to  penetrate  incomparably  more  intimately 
than  previously  and  there  was  very  active  contact  with  the  animal 
world  which  populated  the  earth.  This  circumstance,  in  tho  opinion 
of  C- r oma she v s kiy  (IS52),  conditioned  the  possibility  for  the  devel¬ 
opment  of  a  number  of  diseases  which  were  soonotic  in  origin  and  new 
to  man.  Thanhs  to  the  vast  economical  activity  of  man  zoonoses  up 
to  the  present  tine  comprise  more  than  half  of  the.  known  infectious 
diseases  of  man. 

Among  the  pathogenic  bacteria  which  are  capable,  of  developing 
in  meat.  Cl.  botulinum  is  found  on,  an  unapproachable  level  on  the 
strength  of  the  lethal  effect  of  the  toxins  produced  by  it.  There¬ 
fore  the  change  in  ecological  conditions  which  accompanied  the 
development  of  contact  with  such  an  extreme  factor  was  an  additional 
circumstance  influencing  the  evolution  of  Hominids.  Having  obtained 
tremendous  advantages,  thanks  to  euryphagy,  in  the  process  of  sub¬ 
sequent  development,  they  were  able  to  overcome  unfavorable  influ¬ 
ences  connected  with  it  just  as  other  euryphage s ,  The  mechanisms 
which  guarantee  the  survival  of  species  under  similar  circumstances 
(from  the  point  of  view  of  the  individual)  were  unusually  severe. 
Paleontological  data  makes  it  possible  to  think  (Rogir.skiy ,  1951) 
that  speci.es  of  previously  existing  terrestrial  Primates  which  wore 
close  to  Australopithecus  and  which  were  net  able  to  adjust  to  tho 
changing  conditions  of  life  disappeared  without  leaving  descendants. 
._Howeyor,__other  species  which  possessed  a  high  degree  of  ecological 
plasticity  could  occupy  the  proper  place  among  the  direct  ancestors 
of  man. 

Australopithecus  and  similar  Kominids,  which  wore  very  inti¬ 
mately  bound  with  the  world  surrounding  them  and  dependent '  on  it, 
were  completely  subjected  to  the  action  of  biological  laws  of 
natural  selection  and  the  struggle  for  survival.  This  is  more 
prevalent  in  sues c quo nt  stages  •  f  evolution,  including  primitive 
man  (Zhirnov,  1355). 
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•  Simian-likc  man,  who  '‘inherit 
his  direct  predecessors  -  the  Aus 
to  distinguish  crude  weapons,  and 
specific  proportion  of  neat  in  hi 
of  bones  of  animals  together  witii 
simian-like  people  show  that  hunt 
labor  activity  of  nan  already-  in' 
tence.  Prey  was  used  as  Pood  in 
ular  Pithecanthropus  still  was  nc 
(Yakimov,  1951).  Sinanthropus,  v, 
ago  and  who  were  already  aware  o* 
developed .Neanderthal  often  used 
unsystematically  in  the  preparati 
There  is  information  that  ancient 
troated  meat  (Eorisovskiy,  1950). 
food  may  have  emerged  after  the  c 
v/hich  hid  perished  during  forest 
a  position  can  hardly  r_vo  a  sigt 
demioloiical  importance .of  sarcot 
ment  ufjncre  '‘ideal”  practices  ar 
meat  products  were  insufficient  t 
During  this  period  and  later  thei 
hygienic  requirements  for  the  pre 


ed  the  capacity  for  ouryghagy  from 
tralopithecus ,  v/as  airo-dy  able 
this  promoted 'an  increase  in  the 
S  food  ration.  Numerous  findings 
weapons  which  were  the  labor  of 
ing  for  animals  was  the  main 
the  initial  period  cf  his  exis- 
an  untreated  form.  In  partic- 
t  able  to  make  use  of  fire 
ho  lived  700,000-600,000  years 
fire,  and  even  the  more  highly 
ray/  meat  as  food.  Fire  was  used  . 
on  of  food  ana  from  caso  to  case, 
people  stored  reserves  of  un- 
The  idea  of  heat  treatment  of 
ating  of  carcasses  of  animals 
or  steppe  fires.  However,  such 
Ificant  influence  on  the  epi- 
hagy.  Sven  the  later  develop- 
td  habits  in  the  preparation  of 
;o  prevent  outbreaks  of  botulism. 

■e  weren’t  even  the  rudiments  of 
ices  sing  and  storage  of  food. 


From  the  point  of  view  of  natural,  selection  based  on  the 
feature  of  resistance  to  botulisrk  there  is  also  great  importance 
in  an  analysis  of  the  following  facts .  Primitive  man  constantly 
experienced  shortages  of  meat.  This  in  particular  served  as  the 
reason  for  the  development  of  cannibalism  (Yakimov,  1951).  Can¬ 
nibalism  among  Synanthropes  and  Neanderthal  is  testified  to  by 
numerous  paleo-anthrcpological  findings.  Cannibalism  was  wide¬ 
spread  also  in  the  earlier  staged  of  anthropogenesis .  Important 
information  on  the  nature  of  feeding  of  ancient  man  may  be  re¬ 
covered  from-  eyewitness  accounts  of  the  life  of  people  who  not 
long  ago  were  still  found  of  a  low  level  of  social  development. 
Based  on  the  evidence  of  Darwin -the  finding  of  a  rotting  corpse 
of  a  whale  on  the  beach  was  a  redl  holiday  for  fire  cultivators. 
Under  aj  similar  situation  Australoids  remained  around  this  car¬ 
rion  fob  a  number  of  days  and  atb  until  they  became  satieted,  un¬ 
til  they1' became  sick  (Lebbok,  18.6).  The  fire  cultivators  ate 
rotten  fish  with  a  great  a ppe tit 6.  They  buried  large  pieces  of 
T/hale  meat  in  the  sand,  creating  reserves  for  time  of  hunger.  The 
custom  of  eating  half  rotten  meat  from  whales  v/as  also  -known  among  - 
the  Eskimos  of  Greenland;  up  until  now  this  habit  is  the  cause  of 
outbreaks  of  botulism  among  them  (Dolman,  I960).  Thy  Hottentots 
consumed  dishes  consisting  of  half-raw  and  half -rotten  meat 
(Lebbok,  187S). 

The  unreliable  methods  which  primitive  man  used  for  acquiring 
food  nude  partial  hunger  unavoidable  and  led  to  the  use  of  poor 
quality  products  as  food  (from  the  point  of  viow  of  modern  hygiene) 
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Ox  epidemics .  The  irtonsit"  of  natural  seiccoicn  of  those  adapted 


C5;‘S  or  the  Ncardortka] 


20  yi?-as  old.  The; 


still  preserved  in  their  way  of  life  and  feeding  many  survivals  of 
"animal’1'  existence  (boric ovokiy,  1150).  Ancient  wan  who  lived  on 
the  coast  or  Non-ark  in  the  beginning  or  the  Neolithic  ate  rones, 
wolves,  and  other  pro dot or s  ird i s c r imiua t? iy •„  Tr.o  sole  domestic 
animal  (the  dog)  was  -also  used  as  rood  (Lcbbok,  137c). 


The  life  or  primitive  nan  was  hard  and  lull  of  all  possible 
dangers ,  In  a  primitive  way  ho  could  oppose  the  nighty  forces  of 
nature  only  with,  his  biological  qualities,  in  particular  an  expressed 
capacity  for  adaptation  to  unfavorable  conditions.'  Nevertheless 
in  the  beginning  cf  anthropogenesis  vast  spaces  wore  settled  by 
ancient’  Pithecanthropus.  Man  had  to  contend  with  a  tremendous  nun-  ' 

her  of  unfavorable  and  extreme  factors  along  the  way  until  he . 

reached  his  contemporary  state.  Thanks  to  labor,  adaptability, 
and  development  of  the  ability  to  think  nan  gradually  earn  out  from 
under  the  influence  of  the  surrounding  nature  and  his  subsequent 
evolution  took  place  without  the  dominating  infiuence  of  the  latter. 

The  cited  data  testify  that  the  possibilities  for  the  ances¬ 
tors  of  man  to  take  part  in  a  biological  cycle  which  is  character-.- 
istic  for  Cl.  botulinun  and  the  formation  of  natural  immunity  were  . 
r.o  lesser  than  for  other  euryphages.  The  chronology  of  change  in 
the  ecology  of  Hominids  makes  it  possible  to  date  the  onset  of  the 
development  of  natural  resistance,  for  example,  to  type  D  botulism 
by  the  stage  of  Australopithecus.  -Apparently  this  process  could 
have  lasted  with  sufficient  intensity  even  to  more  recent  time 
when  primitive  man  was  still  subjected  to  the  action  of  the  laws 
of  natural  selection.  The  effect  of  the  factors  considered  in 
conformity  with  ecological  peculiarities  wore  hardly  disproportion¬ 
ate  in  a  geographical  aspect.  It  is  apparent  that  along  with  the 
development  of  industry  and  the  strengthening  of  social  organisa¬ 
tion  it  gradually  weakened.  It  is  considered  (P.oginskiy,  1043) 
that  the  sharp  weakening  cf  the  influence  of  natural  selection  on 
man  in  connection  with  successes  in  the  public  organisation  of 
labor  can  be  dated  to  or in  *  yakskoye  fyurignae dan  jy  time.  This  is 
testified  to  by  the  almost  complete  absence  of  changes  in  the  main 
physical  features  cf  man  along  with  the  tremendous  increase  in 
— culttire  dur  ing  this  t  inc * —  -Hews  ver  ,  -  the  e  ffe  c  t  of  natural — s  election 
based  on  the  feature  of  resistance  to  disease  apparently  lasted 
later  than  this  period  since  its  cessation  is  connected  to  a  con¬ 
siderable  degree  with  the  successes  of  medical  science,  and  these 
belong  to  comparatively  recent  time. 
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